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Abstract
Multidrug resistant antibacterial strains are a dangerous problem 
for modern medical professionals. One way bacteria cells become 
resistant to antibiotics is by effluxing the drug through an 
AcrA/AcrB/TolC pump When cells of two different strains are grown 
together, they must compete with each other for nutrients. This 
competition can lead to the production of harmful compounds that 
are toxic to the competing strain. One such compound may be a 
compound that inhibits the efflux of antibiotics from the cell. When 
the cells compete with one another, one or both of the cells will 
produce compounds that are harmful to the competing strain. The 
compounds will be extracted from the cells and tested for their 
potential efflux pump inhibitory capabilities. The cell strains that will 
be used are Paenibacciulus polymyxa (P. polymyxa) and 
Streptomyces griseus (S. griseus). S. griseus and P. polymyxa are 
known antibiotic producers. The results of the experiments showed 
that a potential efflux pump inhibitor was produced by the 
coculturing of P. polymyxa and S. griseus
Antibiotic Resistance
• Bacterial Strains become resistant to antibiotics by creating mutant strains that overexpress the 
gene that codes the production of the AcrA/AcrB/TolC efflux pump (figure 1)
• When an antibiotic enters the cell, it is immediately removed from the cell by being pumped out 
by the efflux pump
• Without the build-up of antibiotics, the cell cannot die
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Figure	1:	AcrA-AcrB-TolC Bacterial	Efflux	PumpBacterial Competition
• When grown together, two different species of cells will compete 
with each other to survive
• Cells require nutrients and space to survive
• All modern antibiotics are produced by studying bacterial 
competition
Step 1:
Individual Growth
Step 2:
CoCulturing
Step 4:
Test 
Supernatant in 
Efflux Assay
Coculturing Procedure
Results
Hypothesis
By studying the effects of bacterial 
competition, certain strains could 
potentially produce efflux pump inhibitors.
Conclusion
The experiment determined that a potential efflux pump inhibitor was produced 
as a secondary metabolite when S. griseus and P. polymyxa were cocultured.
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Streptomyces	griseus &	Paenibacillus polymyxa BD	Media
Streptomyces	griseus &	Paenibacillus polymyxa YEME	Media
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Figure 2: Antibiotics and their effects on bacteria cells
Lewis, K., Nat Rev Drug Discov 2013, 12, (5), 371-87.
Figure 3: Methods of Antibiotic Resistance
E. Gullberg. React Group. https://www.reactgroup.org/toolbox/understand/antibiotic-
resistance/resistance-mechanisms-in-bacteria. 
